lithography using a constant-current-controlled exposure system, they include high resolution, low variation in the linewidth of the pattern and a negligible proximity effect [2] . Scanning Multilayer-resist systems [3] , which have been used in optical lithography and electron-beam lithography to avoid the standing-wave and proximity effect, are an effective solution to these problems. K. Kragler et al. fabricated 100-nm-wide resist patterns, 300 nm thick by STM lithography using a bilayer-resist system consisting of silicon-containing positive resist and amorphous hydrogenated carbon [4] .
In this report, we describe how we used a trilayer-resist system to fabricate high-aspect-ratio and high-resolution resist patterns on a stepped substrate using currentconffolled AFM lithography.
E:rperimental
A commercial contact-rnde AFM system was used to control the tip position. A tip was coared with 20-40 nm of Ti. The system had a second feedback system to adjust the negative-bias voltage applied to the Ti-coating tip in order to keep the field emission current constant [2] , [5] . The current was 10-100 pA, and the scanning speed of the tip was 0.05-
The process flow of the trilayer resist system using SPL is shown in Fig. 1 
Results and discussion
The AFM cross-sectional profiles of a l50-nm-stepped surface before and after being coated with 40-nm single-layer resist are shown in Figs. 2(a) and 2(b) , respectively. The height of the surface remained 100 nm after it was coated. The designed and forrned resist patterns on the 150-nmstepped surface using a single-layer resist system are shown in Figs. 3(a) and 3(b) , respectively. The patterns were not formed near the step and the parts of the step were destroyed.
Apparently the tip hit the front of the step, since the vertical-position could not be controlled by the AFM feedback. The top of tip, which has a 50-nm radius, therefore could not reach near the step due to the hindrance The AFM cross-sectional profiles of a 2O0-nm-stepped surface before and after being coated with the bottom layer are shown in Figs. 4(a) and 4(b) , respectively. The step was planarized by the bottom layer. As shown in Fig. 5 
